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Abstract: Agrobacterium-mediated genetic transformation has been widely used for plants, owing to its merits 
such as operation simplicity, high efficiency of transformation, and transferring a large segment of foreign DNA 
with low copy of the transgene (s) into host chromosomes. Microalgae are known as germplasm resources and 
primary producers of a variety of functionally activated products. It also possesses great potential in the devel-
opment of pharmaceutical exploitation. Agrobacterium-mediated genetic transformation system has been estab-
lished successfully in some microalgae. This technology has efficiently increased the productivity of medicinal 
activated products and improved the physiological performance in microalgae, thus laying foundation for the 
mass production of medicinally valuable microalgae at large-scale. This paper summarizes the medicinally acti-
vated products from microalgae, the research progress on the Agrobacterium-mediated genetic transformation in 
microalgae as well as the factors affecting transformation efficiency, the application prospect of this technique in 
medicinal microalgae, and ultimately providing certain reference to the genetic engineering of medicinal micro-
algae. 
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???????PUFA????????????
??????????????????????
??????????????????????
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1.1?????????DHA?
??DHA?ω-3 PUFA?????????????
???????????????????????
???????????????????????
?????? [1-2]?????????? DHA???
???????????????????????
???????????????????????
????? [3]?????????????????
??? PUFAs???ω-3 PUFAs????????
???? PUFAs???????????????
???????????????????????
PUFAs????????? 5%? 6%??????
???? [4]??????????????????
?????? [5]?????????????????
???????????????? DHA?????
???????Schizochytrium limacinum??????
???????? DHA??????
1.2????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
????????? E???? [6]????????
???????????????????????
????????????????????? [7]?
???????????????????????
???? [8]??????????????????
???????????????? 2??????
??????????????????? [9-10]?
1.3?β-????
??β-????????????????????
?? A????? [11]?????????????
?????????????????? [12]????
????β-??????????????????
????????????????????????
?????????????β-????????
??????????????β-????????
????? 10%?? [8]??????????β-??
????????
1.4????
???????????????????????
????????????????????????
????????????????????????
???????? [13]??????????????
??? 0.267%? 0.31%[14]?????????????
1.5?????
???????????????????????
???????????????????????
??????????????????? [15]???
???????????????????????
???????????????????????
??????? [16]???????????????
???????????????????????
????????????????
???????????????????????
???????????????????????
???????????????????????
????? [17]?????????????????
???????????????????????
??????????????????? [18]???
???????????????????????
???????????????????????
????????????
2????????????????? 
?????????????????? [19]????
???????????????????????
???????????????????????
??????????????? [20-24]??????
???????????????????????
??????????????????? [25]?
???????????????????????
????????????????? DNA???
15 kbp?????????????????????
? [26-27]?????????????????????
????????????????? [28-29]????
????? [30] ?????????????????
???????????????????????
???????????????????????
????????
???????????????????????
????? ??????????????????
???? [31]?? ????????????? VIR
???????????????????????
? T-DNA??????? T-????? ?????
?? T-????????????????????
??????? T-?????????? ????
?????T-?????? T-DNA???????
??? ????????????????????
?????? T-DNA??????????????
? [32-33]?
???????????????????????
????????? ??????????????
??????????????? ????????
???????????????????????
????????????????????? ??
???????????????????????
????????????????? ???????
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??????????????????? ????
?????????? T-DNA??????????
??????????????????????
3??????????????????? 
???????????????????????
???????????????vir????????
?????? [34-35]???????????????
???????????????????????
???????????????????????
????
3.1??????????????????????
??????????????????????
??????????????????????
EHA105? LBA4404?????????????
? [36]?????????? LBA4404??????
???????????????????????
???????????????????????
???????????????????????
???OD600? 0.5? 1.0?????????????
???????????????????????
???????????????????????
???????????????????????
???
3.2??????????????
?????????????????????
??????????T-DNA???????????
???????????????????????
???????????????????????
??????T-?????????T-DNA????
???????????????????????
???? 2? 3 d?????????????28??
???????????32???????????
????? vir????? [37]???????????
???????? 25??????????????
???? 25? [38]???????? 24? [37]????
?? 23? [24]??????????? 22? [39-40]??
?????????????????? 27? [41]??
???????????????????????
?? [39]?????????????????????
3.3??????????????
???????????? T-DNA????????
???????????????????????
???????????????????????
??? pH???????AS?????
????????????????????????
???????????????????????
???????????????? [40]?Tris-Acetate-
Phosphate?TAP????????????????
????????? [40?42]????????????
???????????????????????
?? FCM[37]?BBM[39]? BG-11[43]????????
???????????????????????
???????????????????????
???? [35?44]?????????????????
???????????????????????
?????????
?????????? pH?????? VirA???
??????? T-DNA?? [45]??? VirA????
??? pH? 5.3? 5.8 [46]??????pH?????
???????????????? pH? 5.0???
???? [41]???????????????pH??
???????????????????????
??? pH? 6.0[39-40]??????????? pH?
5.5[17?37]????????????????????
?????? pH???? [24?38?42]?
??AS??????? vir????? [47]????
??????????????????????
?????? AS???????????? [48]??
??????????????????????
? AS???????????? AS???? 150 
μmol?L? 1??????? [37]??????????
AS??????????????????????
???? [39-42]?
3.4????????????? 
???????????????????????
???????????????????????
?????????????????? EF-2???
?????????????????????? [49]?
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
????????????????????β-??
???????????????????????
???????????????????????
???????????????????????
???
???????????????????????
???????????????????????
???????? H? -ATPase?? [50]??????
???????? 20 mg?L? 1??????????
??????NaCl?KCl?????????????
???????????????????? KCl?
????????????????????? 300 
mg?L? 1????? 450 mg?L? 1 [36?44]?????
???????????????????????
???????? [41]??????????????
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? [54]?
???????????????????????
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T????? esxH???????????????
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??β-??????????crtRB????????
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Recent advance in angiotensin ? receptor antagonist lowering serum uric acid
LIU Yang-cong1, LI Yan2, ZHANG Geng1* (1. Department of Pharmacy, the First Hospital of Wuhan, Wuhan 
430022; 2. Department of Pharmacy, Qianfoshan Hospital of Shandong, Ji'nan  250014)
Abstract: To summarize recent advance in angiotensin ? receptor antagonist lowering serum uric acid by re-
view the literatures from CNKI, Wanfang and PubMed database. We found that losartan and its low dose hydro-
chlorothiazide compound preparation definitely reduced the uric acid mainly via its special chemical structure 
and inhibiting urateanion transporter 1 on the renal tubular and reducing the reuptake of uric acid. Its uric acid 
reduction may be associated with dosages and genetic polymorphisms of urateanion transporter 1 coding genes. 
Irbesartan may reduce the uric acid due to its highly similar structure to losartan, but this needs further RCT 
study to confirm. Other angiotensin ? receptor antagonist reduction of the uric acid is controversial, and its 
possible mechanism may be through increasing insulin sensitivity, and finally reducing blood uric acid. 
Key words: angiotensin ? receptor antagonist; hyperuricemia; hypertension; urateanion transporter 1
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